Silver nanoparticle formation 10 mL of the extract was mixed with 90 mL of 1Mm AgNO3 solution. The reaction mixture was microwave irradiated for 2 minutes for MI boiled sample and left unboiled for the formation of the conventionally heated sample ( Figure. 1). The reaction mixture was kept in an open shaker at room temperature for continuous and efficient mixing of the extract with 1mM AgNO3 solution. MI heated flask showed immediate color change from yellow to dark brown while CH flask took some extra time for the color change. Visual color change and UVvisible analysis act as a confirmatory test for the synthesis of nanoparticles.
Figure 1 Green synthesis of silver nanoparticles

Characterization studies of nanoparticles
After visual confirmation and UV-visible analysis of nanoparticle synthesis, the reaction mixture was centrifuged at 10,000 RPM for 5 minutes and double washed with Milli-Q water followed by double centrifugation. The solution was lyophilized at -80°C. Pellet was collected and used for further characterization studies. UV-visible spectroscopy was performed at the range of 300-500 nm and absorbance was measured at the interval of 5 nm each. XRD spectra were obtained using XDL 3000 powder X-ray diffractometer operating at 30 mA and 40 kV with Cu K of 1.5405˚A. XRD analysis was carried out to identify crystallinity and size of nanoparticle. FTIR analysis was performed at wavelength range of 400-4000 cm -1 to identify the functional groups involved in the synthesis of nanoparticle. SEM analysis was carried out to analyze the morphology of nanoparticle and EDAX analysis was performed to further investigate the presence of elemental silver in nanoparticle. AFM analysis was carried out to visualize the topography of synthesized nanoparticle. TEM analysis was conducted to determine morphology, roughness and dispersity of nanoparticle.
In-vitro antidiabetic assay
The in-vitro anti-diabetic assay was performed using two different techniques: Alpha-amylase inhibitory assay and Glucose diffusion-inhibitory assay.
Alpha-amylase inhibitory assay
Alpha-amylase inhibition was determined by quantifying the amount of maltose liberated during the experiment. The method reported by Bhutkar and Bhise has been followed (Bhutkar and Bhise, 2012). Different concentration of nanoparticles (20, 40, 60, 80 , 100 µL) was pre-incubated with 100 µL of α-amylase solution (1 U/mL) at room temperature for 30 minutes. 100 µL of starch solution (1% w/v) was further added to it and the mixture was incubated at room temperature for 10 minutes. 100 µL of 96 mM (3, 5-dinitrosalicylic acid solution) DNSA reagent was added to it to stop the reaction and the solution was heated in a water bath for 5 minutes. Control was maintained where the equal quantity of enzyme extract was replaced by sodium phosphate buffer maintained at a pH value of 6.9. Reading was measured at 540 nm. The experiment was performed in triplicate. Acarbose was used as a positive control. % inhibition was calculated using the formulae-
Where, C= control, T= test sample.
Glucose diffusion retardation assay
The method reported by Abideen and Vijaya Sankar has been followed (Abideen S and Vijaya Sankar M, 2015). 1 mL of nanoparticle solution was poured inside a dialysis membrane along with 2 mL of 22 mM of D-glucose solution in 0.15 M NaCl. The dialysis membrane was tied at both the ends to prevent the release of incorporated fluid. The membrane was immersed in a beaker containing 40 mL of 0.15 M NaCl and 10 mL of Milli-Q water. Control was maintained where the equal quantity of nanoparticle solution was replaced by Milli-Q water. The beaker was kept on an orbital shaker at room temperature and movement of glucose solution into external solution was observed every half an hour for 3 hours. Glucose concentration (mg/mL) in the external solution was measured using standard glucose oxidation kit. GDRI (glucose diffusion retardation index) was calculated using the belowmentioned formulae: 
RESULTS AND DISCUSSION
Visual identification
Visual identification is the preliminary confirmatory test for nanoparticle synthesis. The color change from white yellow to brown indicates the synthesis of nanoparticle (Rajeshkumar, 2016). The conventionally heated sample did not show any color change initially but had shown light brown color after 24 hours of incubation. MI sample of lemongrass gave light brown color immediately after heating and turned to dark brown after 6 hours of incubation time. After 24 hours of incubation, particles started to settle at the bottom of the flask which indicated aggregation of nanoparticles in the flask and completion of the process of nanoparticle synthesis. Similar results were obtained for the synthesis of silver nanoparticle from the fresh bark of Pongamia pinnata (Rajeshkumar, 2016) . 
UV-Visible spectroscopic analysis
Silver nanoparticle show peak in a certain range due to surface plasmon resonance (SPR). Figure 3 (a) and (b) represents a peak in the range which demonstrates the presence of silver nanoparticle. For conventionally heated sample, the peak was measured at an interval of 1 hour for 24 hours and then at 53, 67, 92 hours. 24 hours peak observed at 435 nm indicated that the synthesis of silver nanoparticle has started. Peak intensity further got raised from 24 hours to 92 hours due to the effect of SPR effect in the mixture solution. MI sample showed no peak initially but a strong peak at 440 nm was observed after an hour of incubation which further got raised and a narrow peak at 435 nm was observed after 6 hours of incubation which strongly indicated the presence of silver nanoparticle. After 6 hours of incubation, peak started declining which suggested that the synthesis process of nanoparticle has been stopped and particles started aggregating. 
X-ray diffraction analysis
XRD spectra are used as a confirmatory result of the crystalline nature of synthesized nanoparticle. Figure 4 (a) and (b) represents XRD spectra of 2 minutes MI sample of nanoparticle and a conventionally heated sample of nanoparticle respectively. Bragg's reflection peak observed at 38.02°, 46.01°, 67.37°, 77.26° in 2 minutes MI sample of nanoparticle and at 38.02°, 46.05°, 68.91° and 77.16° in conventionally heated sample corresponds to (1,1,1), (2,0,0), (2,2,0), (3,1,1) lattice planes respectively suggesting face-centered cubic (fcc) crystalline nature of silver nanoparticles (Rajkuberan et al., 2015) . Peak comparison of synthesized nanoparticle and pure crystal silver reported by Joint Committee on Powder Diffraction Standards (File no. 04-0783) has been made. The average size of the synthesized nanoparticle has been calculated using Debye-Scherrer equation . Table 1 and 2 represents the calculation data used in the equation to calculate the particle size.
D = λ
Where, D= average particle size (nm) K= Shape factor of spherical crystal with cubic symmetry ( 0.94) λ= X-ray wavelength (1.5406 Å) β= full width at half maximum (FWHM) θ= diffraction angle 
FT-IR Analysis
FT-IR Analysis gives us the idea about possible functional groups involved in the synthesis of silver nanoparticles. Figure 5 represents an FT-IR analysis of fresh leaf extract of lemongrass and lemongrass mediated synthesized nanoparticle. FT-IR analysis of leaf extract showed a broad peak at 3311.78 corresponding to O-H stretch of phenol, medium peak obtained at range of 2920.23 and 2848.86 corresponded to C-H stretch of alkane, peak at 1705.07 represented the presence of C=O stretch of conjugated aldehyde, medium peak obtained at 1602.85 and 1332.81 corresponded to C=C stretch of unsaturated ketone, O-H bend of alcohol respectively. FT-IR analysis of fresh leaves mediated synthesized nanoparticle represented a broad peak at 3304.06 corresponded to O-H stretch of phenol, medium peak obtained at 2916.37 and 2846.93 demonstrated the presence of C-H stretch of alkane, medium broad peak at 1595.13 corresponded to N-H bend of amine, weak peak at 1381.03 represented the C-H bend of alkane, medium peak at 1029.99 corresponded to C-O stretch of alkane. Weak peaks obtained at 572.86 and 526.57 correspond to C-H bend of an alkyne. The disappearance of C=O stretch of aldehyde in nanoparticle indicated the absorbance of this band in the nanoparticle. Thus, it could be concluded that aldehyde group has aided in nanoparticle synthesis along with another phytochemical constituent. 
SEM and EDAX analysis
Scanning electron microscope is a powerful tool used to identify the morphology of nanoparticle. 
AFM Analysis
AFM analysis represents the topography of synthesized nanoparticles. Figure 7 represents the AFM image of Cymbopogon citratus fresh leaf extract mediated synthesized silver nanoparticles. Spherical shape nanoparticle with a size range of 138 nm was observed in the AFM imaging. This represents the aggregation of the nanoparticle. Individual nanoparticle with a mean average diameter of 80 nm was found. The result showed similarity with the previously reported silver nanoparticle, synthesized from Ficus benghalensis leaf extract having a size range of 75 nm (Saware et al., 2014) .
Figure 7 AFM image of Cymbopogon citratus mediated synthesized silver nanoparticles
TEM Analysis
TEM image of synthesized nanoparticle revealed the spherical and polydispersed nature of nanoparticle. Aggregates were also observed at some places. Figure 8 represented the TEM micrograph of silver nanoparticle synthesized using fresh leaf extract of Cymbopogon citratus. Nanoparticles were spherical in shape with an average size range of 50 nm.
Figure 8 TEM Image of silver nanoparticles
Anti-diabetic assay of nanoparticles
Anti-diabetic assay of nanoparticles has been interpreted through alpha-amylase inhibitory assay and glucose diffusion retardation assay.
Alpha-amylase inhibitory assay
Alpha-amylase is the main enzyme involved in the breakdown of starch, carbohydrate and release of sugar into the main bloodstream which further leads to increased blood glucose level and ultimately diabetes. The inhibitory effect of this enzyme can prove to have a potential therapeutic effect on diabetes. Figure 9 represents the % inhibition effect of silver nanoparticle on the enzyme. Silver nanoparticle exhibited an inhibitory effect on the enzyme in a dose-dependent manner and when the dose was increased to 100µg/mL, it resembled the % inhibition exhibited by standard Acarbose. It could be interpreted from the results that silver nanoparticle could be used as an alternative to Acarbose because of the potential inhibitory effect that it has on the enzyme.
Figure 9
Alpha-amylase inhibitory assays of silver nanoparticles
Glucose diffusion retardation assay
Effect of silver nanoparticle on retardation of glucose into an external solution through dialysis membrane has been represented in Table 3 . Biosynthesized silver nanoparticle did not allow the escape of glucose into the external solution by maybe binding or absorbing it and thus can act as a potential drug candidate for the treatment of non-insulin dependent diabetes. The results were similar to an experiment conducted by Bharti et al., 2013 which showed that the plant has anti-diabetic effect proven by a series of in-vivo experiments (Bharti et al., 2013) .
CONCLUSION
The present study demonstrates the synthesis of silver nanoparticles using fresh leaf extract of lemongrass. Results have been compared to conventionally heated and 2 minutes microwave irradiated sample of the reaction mixture. The color change from pale yellow to brown demonstrated the synthesis of silver nanoparticles. UV-Vis readings depicted fast synthesis of Ag NPs in the case of MI heated sample as compared to the conventionally heated sample may be due to the fast interaction of phytochemicals with silver nitrate solution. XRD and SEM analysis confirmed the size range of synthesized nanoparticle to be 50-80 nm with an average particle diameter of 75 nm. Aggregate formation was visualized by AFM imaging and SEM analysis interpretations which might have occurred due to the longer incubation time than required for nanoparticle synthesis. TEM analysis reported average size range of nanoparticle as 50 nm, which was in accordance with SEM and XRD results. Spherical and irregular shaped nanoparticles were confirmed by SEM analysis. FTIR analysis demonstrated the adsorption of an aldehyde group on the surface of the nanoparticle. EDAX analysis confirmed the presence of elemental silver. Synthesized nanoparticle proved to have anti-diabetic activity clearly demonstrated by the results. Thus, this green approach of silver nanoparticle synthesis through microwave irradiated heating can be a fast, economic, ecofriendly approach and the synthesized silver nanoparticle can prove to be a potential anti-diabetic drug candidate.
